1. Introduction {#sec1-ijerph-17-03157}
===============

Stress is an individual, natural and automatic reaction to a challenging or threatening stimulus. Its characteristic feeling of anxiety derived from the emotional response is associated with changes in the physiological and cognitive state \[[@B1-ijerph-17-03157],[@B2-ijerph-17-03157]\]. It can evolve into a negative version (distress) and, when extended over time, it may be associated with serious pathologies. This fact is considered to be a big problem in modern western societies \[[@B3-ijerph-17-03157]\]. Focusing on the educational process, there are concrete situations to test students using daily training activities, evaluation tests or performance controls, which generate certain stress in students \[[@B4-ijerph-17-03157]\]. This fact motivated researchers to study the influence of stress on academic performance, applying different tests to be able to relate how this stressful state interferes in the achievement of educational objectives, even modifying the work of the internal brain structures. The stress generated in evaluative processes directly affect the synaptic efficacy and cortical plasticity, a fundamental mechanism in learning and memory function \[[@B5-ijerph-17-03157]\]. In higher educational stages, some stress sources like a fear of failure, work overload and a lack of self-confidence can limit the potential of achieving a strong academic performance \[[@B6-ijerph-17-03157],[@B7-ijerph-17-03157]\]. Specifically at university, where students are subjected to anxiogenic formative situations such as clinical practices, anticipatory anxiety response and distress levels have been identified as a common problem \[[@B8-ijerph-17-03157],[@B9-ijerph-17-03157],[@B10-ijerph-17-03157]\]. Thus, it is important to highlight that in pre-adolescence, the mechanisms of regulation and control are not well developed; the prefrontal region of the cerebral cortex where executive function resides has not reached maturity yet, so concrete situations or stimuli that cause stress and anxiety can trigger a reduction in cognitive, memory and attention skills \[[@B11-ijerph-17-03157]\].

Elementary students are very sensitive to changes or situations that cause anxiety. Possibly, their external and internal demands regarding their performance are not as high as in later educational stages (secondary, preparatory or higher education), but they may also have a lack of self-control or suitable skills to manage this type of situation. The state of anxiety and stress levels seem to increase as the academic years progress, even showing psychosomatic responses in students \[[@B12-ijerph-17-03157]\]. The personal contribution to the classroom climate and individual academic performance may be affected by changes in the psychophysiological state \[[@B12-ijerph-17-03157]\], although the direct influence of stress on grades was not widely covered in any specific literature in depth, which was one of the motivations for carrying out this study. Previous research into different educational stages have been focused on the relationship between stress and academic performance with other variables. Elements of an internal nature such as psychological and emotional control \[[@B13-ijerph-17-03157]\], self-demand in terms of expectations, biogenic diseases or unhealthy daily habits such as a lack of physical activity \[[@B14-ijerph-17-03157]\], lack of sleep, poor diet or excessive time in front of the screen \[[@B15-ijerph-17-03157]\] have been pointed out as being influential elements. Regarding external influences, schedules and routines that are too stifling, a lack of time to do homework/study, parental pressure to reach a certain grade and an excessive amount of school activities could make teachers perceive that students are more nervous and distant with a higher stress perception, facts which contribute to worsening the student--teacher relationship \[[@B16-ijerph-17-03157],[@B17-ijerph-17-03157]\]. Furthermore, the state of anxiety in students could also be transmitted by the teacher's exhaustion and their work stress \[[@B18-ijerph-17-03157]\].

Among the external factors previously mentioned, we could add the location of the educational center and personal residence \[[@B19-ijerph-17-03157]\], which could present urban secondary students with higher stress levels \[[@B20-ijerph-17-03157]\]. In fact, it seems that stressors in the urban area could decrease the neural process by modifying the function and structure of the medial prefrontal cortex (mPFC) grey matter volume, a basic structure to achieve academic performance \[[@B21-ijerph-17-03157]\]. Schools located in an urban area presented some stressful physical characteristics such as noise, pollution, artificial light, small and unnatural spaces or unhealthy transport routes \[[@B22-ijerph-17-03157],[@B23-ijerph-17-03157],[@B24-ijerph-17-03157],[@B25-ijerph-17-03157],[@B26-ijerph-17-03157]\]. In addition, if there is a constant environment of competitiveness or rapidly covered needs, a certain feeling of non-frustration tolerance and dissatisfaction materializes from an early age, which increases the feeling of anguish, anxiety, dependency, anger or aggressive behavior in urban children \[[@B27-ijerph-17-03157],[@B28-ijerph-17-03157]\]. In a rural area, students may suffer from a lack of means of teaching \[[@B29-ijerph-17-03157]\], but the environment could make it appear active and there is likely to be fewer pressuring methodologies, reducing anxiety and increasing the well-being of students in the classroom \[[@B30-ijerph-17-03157]\].

The aim of this study was to analyze the differences in the psychophysiological stress markers, nutritional and physical activity habits, and the academic performance of rural and urban students. The initial hypothesis was that students in rural schools would present fewer stress markers and healthier behaviors in terms of healthy nutrition and the amount of daily physical activity. The rural group would present a higher academic performance according to the previous arguments.

2. Materials and Methods {#sec2-ijerph-17-03157}
========================

2.1. Participants {#sec2dot1-ijerph-17-03157}
-----------------

One hundred and eighty one children (7.91 ± 2.29 years) from pre-school and primary school were analyzed (ranging from 3 to 12 years). This sample was composed by students from two different public schools. The first one was a rural school placed in a village with less than 1000 residents (Rural School Group, RSG *n* = 75), and the second one was a school in a city with over 100,000 residents (City School Group, CSG; *n* = 106). The sample size obtained was in accordance with a confidence level of 99% and a margin of error between 8%--9% (total rural school students: 115; urban shool:172). Dividing the sample by center and sex, we observed that the RSG was made up of 54.7% (*n* = 41) male students and 45.3% female (*n* = 34). The CSG was 48.1% (*n* = 51) male and 51.9% (*n* = 55) female. Related to the division by school year, there were as follows: pre-school education (3--5 years), RSG: 11, CSG: 16; first primary stage (1st and 2nd, 6--7 years), RSG: 27, CSG: 31; second stage (3rd and 4th, 8--9 years), RSG: 19, CSG: 32; third stage (5th and 6th, 10--12 years), RSG: 18, CSG: 27. All the data were collected anonymously. All the procedure was approved by the University Ethical Committee. Prior to participation, all participants, parental or guardian and their professors were informed about the experimental procedures, indicating the right to withdraw from the study at any time and providing a written informed consent following the Helsinki Declaration (as revised in Brazil, 2013).

2.2. Procedure {#sec2dot2-ijerph-17-03157}
--------------

We analyzed psychophysiological stress markers, behavior and academic performance in two student groups from two different schools located in different Spanish regions. Consulting data from the National Statistics Institute of Spain (INE), the first location is Pueblonuevo de Miramontes (Rural School Group), a small town in Caceres, Extremadura. In 2018 it had 814 inhabitants (51.2% men, 48.8% women), with an average age of 43 years (17% under 18 years and 18% over 65 years). Pueblonuevo has essential public services. The average income per family was around 19,000 Euros. Its main economic activity is agriculture, which is located in the primary economic sector. There is only one school in the city. By contrast, Fuenlabrada (City School Group) has 51 schools, 39 of them are public institutions. Fuenlabrada is located in the Madrid region (the third most populous Spanish community) but very close to the capital, Madrid, which the most populous city in the country (about 3,270,000 inhabitants). Fuenlabrada had 193,700 inhabitants (49.3% men, 50.7% women) in 2018. Their average age was 38.9 years, with 20% of children under 18 years and 10% over 65 years. The town had an income close to 30,000 Euros. This city has public services like hospitals and higher education centers. Its fundamental activity is industry and services, belonging to the second and third economic sectors. In fact, it has one of the largest business centers in the European Union.

The data collection took place in the last week of the first term evaluations and before the report cards were given. Both schools followed the national curriculum and although there is a different territorial regulation, the contents and evaluative tests were verified as being similar in terms of workload and evaluation systems without differences.

The week previous to data collection, a visit was made by the researchers to introduce themselves to the children and to show the devices used for the data collection to familiarize them and to reduce possible anxiety at the time of measurement. At this point, they were helped by the teachers from both centers. Furthermore, the students who participated in the study had filled out a small booklet two weeks before to collect hear rate variability (HRV) data at the school. They were helped by their parents and teachers, especially at the earliest ages. This document contained their basic data and the questionnaires specified below. Likewise, the center provided the students' grades with their express authorization.

The autonomic modulation was evaluated by an analysis of heart rate variability (HRV). An R-R waves interval of the heartbeat, used as a measure of autonomic modulation, was recorded with a Polar V800 heart rate monitor (Polar, Kempele, Finland), consistent with previous research \[[@B31-ijerph-17-03157]\]. The R-R series was analyzed using the Kubios HRV software, version 2.0 (Biosignal Analysis and Medical Imaging Group, University of Kuopio, Finland), developed in accordance with the recommendations of the existing scientific literature \[[@B32-ijerph-17-03157]\]. The following physiological measurements were evaluated: the low-frequency band in normalized units (low-frequency LFn); the high-frequency band in normalized units (high-frequency, HFn); percentage of differences between normal adjacent R-R intervals greater than 50 ms (PNN50); the square root of the average of the sum of the differences squared between normal adjacent R-R intervals (RMSSD); heart rate; and the sensitivity of the short-term variability (SD1) and the long-term variability (SD2) of the non-linear spectra of the HRV. We analyzed the HRV for five minutes prior to the start of a regular school day, with the students sat in a quiet room, following previous procedures \[[@B33-ijerph-17-03157],[@B34-ijerph-17-03157]\].

The Physical activity was analyzed with a validated self-report questionnaire in children and adolescents, PAQ-C and PAQ-A, respectively \[[@B35-ijerph-17-03157]\]. Body Mass Index (BMI) was calculated using the classic formula: weight(kg)/height(m)^2^.

Nutrition habits were measured by a questionnaire that was administered to the parents to fill in with the habits of their children. The survey consisted of 16 questions, the first five with dichotomous answers ("yes or no") and the rest with questions ranging from 1 to "more than 5":

1\. How many meals do you eat a day?

2\. How many pieces of fruit and vegetables do you eat daily?

3\. How many dairy products do you eat daily?

4\. How many times a day do you eat sweets, snacks or industrial pastries?

5\. How many times a week do you eat meat?

6\. How many times a week do you eat fish?

7\. How many times a week do you eat legumes?

8\. How many times a week do you eat "fast food"?

9\. How many soft drinks do you have per week?

10\. How many times a week do you eat "fried foods"?

11\. How many glasses of water do you drink a day?

Academic performance was analyzed by the academic mark of the different subjects and the average of the marks in all the subjects. In addition, teachers filled in a questionnaire to analyze their subjective perception of students' academic performance, wherein they answered the following 5 questions in a rank between 1 (never) and 5 (always):

1\. Student shows interest and curiosity in learning new things.

2\. Student works to finish the tasks you begin.

3\. Student stays calm and in control when faced with a challenge.

4\. Student cares about doing well in school.

5\. Student does all the work required.

Anxiety was measured by the State-Trait Anxiety Inventory for Children and Adolescents (STAIC) \[[@B36-ijerph-17-03157]\]. It is composed of two scales, the first one to measure State Anxiety, listing 20 items, and the second one to measure Trait Anxiety with 20 items.

2.3. Statistical Analysis {#sec2dot3-ijerph-17-03157}
-------------------------

The statistical analysis was carried out using the Statistical Package for the Social Sciences (SPSS), version 22.0 (SPSS Inc., Chicago, Ill., USA). Descriptive statistics (mean and standard deviation) were calculated for each variable. The normality was tested by the Kolmogorov--Smirnov test. As all the variables presented a parametric distribution, an independent t-test was carried out. The correlation analysis was performed by the Pearson's test. The Effect Size was calculated by Cohen´s D. The significance level was 0.05.

3. Results {#sec3-ijerph-17-03157}
==========

We found significantly higher PNN50 in RSG than in CSG ([Table 1](#ijerph-17-03157-t001){ref-type="table"}). The RSG had significantly higher height and physical education grades than CSG. On the contrary, CSG presented a significantly higher state of anxiety in their ability to finish the work tasks they had started, in their physical activity habits ([Table 2](#ijerph-17-03157-t002){ref-type="table"}) and in ten of sixteen items related to their daily and weekly food and drink intake ([Table 3](#ijerph-17-03157-t003){ref-type="table"}) than the RSG.

The correlation analysis showed a negative significant correlation between BMI and grades average (*r* = −0.288, *p =* 0.010), social sciences grade (*r* = −0.210, *p* = 0.017), language grade (*r* = −0.195, *p* = 0.028), English grade (*r* = −0.220, *p* = 0.013), arts grade (*r* = −0.198, *p* = 0.025), visual arts grade (*r* = −0.190, *p* = 0.031), religion/social values grade (*r* = −0.257, *p* = 0.004) and in teachers' subjective perception of the academic performance of students (*r* = −0.181, *p* = 0.042). Moreover, negative significant correlation was found between teachers' subjective perception of the academic performance of students and RMSSD (*r* = −0.191, *p* = 0.027), PNN50 (*r* = −0.283, *p* = 0.001) and SD1 (*r* = −0.191, *p* = 0.027).

Positive significant correlations were found in "How many meals do you eat a day?" and grades average (*r* = 0.265, *p* = 0.001), mathematics grade (*r* = 0.246, *p* = 0.002), English grade (*r* = 0.270, *p* = 0.001), arts grade (*r* = 0.217, *p* = 0.008), music grade (*r* = 0.229, *p* = 0.005) and teachers' subjective perception of the academic performance of students.

4. Discussion {#sec4-ijerph-17-03157}
=============

The aim of this study was to analyze the differences in the psychophysiological stress markers, nutritional and physical activity habits and academic performance of rural and urban students. The initial hypothesis was partially confirmed since rural students presented lower stress values than city students, but there were no significant differences related to academic performance except for grades in physical education. By contrast, city students showed higher values in some of the nutritional parameters and the weekly amount of physical activity, which differed to the initial hypothesis.

4.1. Stress, Anxiety and Center Location {#sec4dot1-ijerph-17-03157}
----------------------------------------

We found how CSG presented a significant lower PNN50 than RSG with a medium effect size, showing a higher sympathetic modulation as previous authors have reported \[[@B37-ijerph-17-03157]\]. These data obtained by CSG evidence a higher physiological stress response, and the higher state anxiety in the city students shows a higher psychological stress compared with rural students. School location and environment may be important factors in modulating the stress response in this young population \[[@B38-ijerph-17-03157],[@B39-ijerph-17-03157],[@B40-ijerph-17-03157]\].

Along this line, an important influential factor is the center conditions: facilities, classroom saturation, insufficient material resources due to a high ratio of student or disaffected/depersonalized teaching. These changes usually differed in cities from small towns. In the case of the two schools analyzed, they were small centers with similar means, but in the last few years, the ratio of students increased in the city school and the attitude of these teachers towards students became more severe and directive. Rural schools are characterized by a small number of students per class, a more familiar treatment by staff, and a general environment that is more integrative with the social environment and the community \[[@B41-ijerph-17-03157]\]. The specific location is also something to review. Having large spaces without buildings nearby and a more relaxed environment is not the same as being in the middle of strong stressors with pollution, noise, artificial light, heavy traffic or being faced with aggressive and competitive situations \[[@B42-ijerph-17-03157],[@B43-ijerph-17-03157]\]. Climate and severe pollution in school areas could also affect children of school age \[[@B44-ijerph-17-03157]\]. In this case, the urban school was in the center of large blocks of flats, surrounded by large ring roads with major parking and public transport problems. However, the rural school was close to low buildings and a large agricultural/natural area, where the level of traffic was very low, allowing families to walk and children to play safely. Environmental conditions directly affect lifestyle, organic systems, and the stress response of adult citizens \[[@B45-ijerph-17-03157],[@B46-ijerph-17-03157]\], generating situations that cause irritability, anxiety and insomnia, leading to physical illness or emotional problems, as well as a lack of concentration and poor performance. All these symptoms and consequences can be easily transferred by families and teachers to the child and adolescent school population \[[@B47-ijerph-17-03157]\]. In this sense, the atmosphere breathed in the rural school environments visited was much more relaxed compared to the city school.

4.2. Academic Performance, Body Composition and Physical Activity {#sec4dot2-ijerph-17-03157}
-----------------------------------------------------------------

There were no significant differences in academic performance between the two groups of students, showing how the location of the center presented no effect (except in physical education where the RSG obtained better grades). The higher physical education mark of the RSG could be related to the fact that living in a rural location seems to be associated with unregulated physical activity habits, obtaining spontaneous multilateral development that could help to adapt to the demands in basic skills and abilities demanded by physical education in preschool and primary education \[[@B48-ijerph-17-03157],[@B49-ijerph-17-03157]\]. However, the RSG presented significantly less weekly physical activity than the CSG. This contradiction could be interpreted as being due to fewer hours of sports activity in a classic format (guided classes and training) compared to spontaneous physical activity that could occur in rural areas, such as the usual forms of transportation to school, games in free time, or help with family jobs at home or in the fields. Regulated extracurricular physical activities with a closed structure (modality and practice time) and a classic format are more regular and demanding, but are also more specialized and are makers of daily habits. Depending on the area, there are different things on offer, conditioning the practice \[[@B50-ijerph-17-03157]\]. This type of practice is better suited to the urban lifestyle, where the need to adhere to a strict plan and schedule is essential for family organization and is much more pronounced due to the overload of daily activities \[[@B51-ijerph-17-03157],[@B52-ijerph-17-03157]\]. For that reason, this habit might also explain the higher values achieved by the CSG in response to quickly completing the tasks committed.

After the evaluation of body composition and academic performance, the RSG presented a higher height (but similar BMI) compared to the CSG group. This may be related to a greater physical development in the anthropometric variables that are being observed in the rural environments of developed countries \[[@B53-ijerph-17-03157],[@B54-ijerph-17-03157],[@B55-ijerph-17-03157]\].

4.3. Nutritional Habits {#sec4dot3-ijerph-17-03157}
-----------------------

Regarding nutritional habits, we found in the CSG a significantly higher intake of food and beverages in most of the items, both in terms of quantity and variety of products. However, the RSG had a more relaxed and calm way of consuming food, coinciding with some arguments that have been explained in the previous paragraph. The results obtained by CSG are consistent with healthy eating and hydration (intake of fruit and vegetables, fish, pulses and water consumption), but they also reflect a high consumption of sugar and saturated fat (fast food, dairy, soft drinks or meat). No differences were found between the two groups at this point, as currently observed in the behaviors of children and youth globally \[[@B56-ijerph-17-03157]\]. These nutritional trends found in city and rural students have also being observed in countries with a traditional culture of healthy foods, such as Mediterranean countries \[[@B57-ijerph-17-03157]\]. This fact caused real alarm in all countries and is aggravated when children pass into adolescence, with more autonomy to be able to access unhealthy foods, and when the amount of physical exercise is reduced, especially in women \[[@B58-ijerph-17-03157],[@B59-ijerph-17-03157]\]. Possibly the great offer made by these products and the change in leisure-time habits and a more sedentary lifestyle (life spent in the mall, time in front of screens, use of social networks, etc.), require a change in nutritional strategy and an increased amount of physical activity \[[@B60-ijerph-17-03157]\].

4.4. Main Correlations {#sec4dot4-ijerph-17-03157}
----------------------

In the correlational analysis we found a negative correlation between BMI and the average grades and subjects not related with mathematics and science (language, socials, English, arts, visual arts and religion/social values). Higher BMI values have been negatively correlated with subjective perception and objective academic performance data according to other studies \[[@B61-ijerph-17-03157],[@B62-ijerph-17-03157]\]. Similarly, we also found this negative correlation with some of the heart rate variability markers. According to these results, a body composition classified as unhealthy would be negative in an educational environment, directly affecting both the level of performance, as well as the adaptability of the student's parasympathetic system to adequately modulate the stressful situations that occur in this environment \[[@B63-ijerph-17-03157]\]. It seems necessary to find ways to implement school and extracurricular programs to improve the physical condition supported by a good nutritional strategy because non-healthy habits are enveloping children and youths in all demographic areas \[[@B64-ijerph-17-03157]\]. A concentrated program applicated after identifying the problem would place the students in a better situation to face daily educational challenges \[[@B65-ijerph-17-03157]\].

A significant negative correlation has been shown between the subjective perception of academic performance of teachers and sympathetic modulation. A better performance in tasks and daily formative actions was related to higher values of stress; there is a possibility that reaching the best-expected standards will place greater stress on students \[[@B66-ijerph-17-03157],[@B67-ijerph-17-03157],[@B68-ijerph-17-03157]\]. The values in the variables that were presented within these groups of students (RMSSD, PNN50 and SD1) were above the average by the age established in previous studies \[[@B69-ijerph-17-03157]\], showing a normalized parasympathetic modulation \[[@B70-ijerph-17-03157]\] according to the evolution of heart rate variability with age \[[@B71-ijerph-17-03157]\]. We also found a significant positive correlation between the number of meals made per day and the average grade, teachers' subjective perception of students' academic performance and some specific subjects (mathematics, English, arts and music). This fact is in accordance with previous studies that show how a greater number of meals per day of an appropriate quality that resolve children's demands might improve physical and physiological growth and academic performance \[[@B72-ijerph-17-03157],[@B73-ijerph-17-03157]\].

5. Limitations {#sec5-ijerph-17-03157}
==============

The main limitation of the study was the small sample size and it was difficult to get centers to participate fully in all the research requirements. A salivary analysis of amylase or cortisol samples could have allowed an analysis of the hormonal stress response, but the lack of material and economic resources prevented its collection. Future research could be implemented to complete the physiological stress profile

6. Conclusions and Practical Applications {#sec6-ijerph-17-03157}
=========================================

School location is a variable that can affect anxiety levels and ability to modulate the internal stress of students. City students had higher anxiety scores and higher records on variables related to sympathetic system activation than rural students. However, no differences in academic performance were observed (excepting the higher mark of rural students in physical education). Regarding eating habits, there was a significant difference in relation to the amount of daily intake of city students but not in terms of food/drink quality that can be explained by having greater opportunities and a greater offer and variability of products to consume. The results show that a worse body composition (associated with an unhealthy physical condition) correlates with lower grades. Likewise, academic performance does not mean better control or less stress. The amount of daily food intake was positively correlated with performance and grades, possibly due to greater energy needs during growth and intense study. Proposals to implement programs to improve healthy nutritional habits, practice physical activity and control stress in two basic dimensions of action (curricular and extracurricular) could improve basic conditions in order to better face daily school demands. These interventions should be implemented by political, educational and family institutions to promote positive behaviors and decrease anxiety in the school environment.

We want to acknowledge the collaboration of families and teachers.

Conceptualization, D.M.-C. and V.J.C.-S.; methodology and formal analysis, D.M.-C. and V.J.C.-S.; investigation, D.M.-C. and V.J.C.-S.; data curation, V.J.C.-S.; writing---original draft preparation, D.M.-C.; writing---review and editing, D.M.-C. and V.J.C.-S.; visualization, D.M.-C. and V.J.C.-S.; supervision and funding acquisition, V.J.C.-S. All authors have read and agreed to the published version of the manuscript.

This work was supported by the David A. Wilson Award for Excellence in Teaching and Learning Research Award 2017, project number XOTRIO1712.

The authors declare no conflicts of interest.

ijerph-17-03157-t001_Table 1

###### 

Heart rate variability results of rural and city school students.

  Variables    RSG              CSG              T        *p*-Value   95% Confidence   Cohen's D   
  ------------ ---------------- ---------------- -------- ----------- ---------------- ----------- -------
  **HRmean**   105.37 ± 61.91   98.74 ± 13.15    0.976    0.331       −6.79            20.05       −0.11
  **RMSSD**    67.00 ± 25.59    61.25 ± 36.02    1.091    0.277       −4.66            16.15       −0.22
  **pNN50**    30.33 ± 15.52    23.27 ± 15.44    2.777    0.006       2.03             12.08       −0.45
  **LF**       67.99 ± 16.78    64.12 ± 16.48    1.426    0.156       −1.50            9.33        −0.23
  **HF**       30.87 ± 16.27    35.71 ± 16.38    −1.808   0.073       −10.21           0.45        0.30
  **LF_HF**    4.23 ± 5.42      2.60 ± 2.40      1.413    0.160       −3.60            14.70       −0.15
  **SD1**      47.43 ± 18.12    43.36 ± 25.50    1.092    0.277       −2.92            11.06       −0.22
  **SD2**      121.91 ± 70.66   112.46 ± 57.34   0.910    0.365       −11.81           30.72       −0.13

RSG, rural school group; CSG, city school group; HRmean, heart rate mean; RMSSD, root-mean square differences of successive heartbeat intervals; pNN50, percentage of successive RR-interval pairs differing in more than 50 milliseconds in the entire recording divided by the total number of RR waves intervals; LF: low-frequency band; HF: high-frequency band; LF/HF Ratio; SD1, transverse axis; SD2, longitudinal axis.

ijerph-17-03157-t002_Table 2

###### 

Body composition, academic performance and physical activity habits of rural and city school students.

  Variable                                                RSG              CSG              T         *p*-Value   95% Confidence   Cohen's D   
  ------------------------------------------------------- ---------------- ---------------- --------- ----------- ---------------- ----------- -------
  Height                                                  139.05 ± 13.53   132.50 ± 16.05   2.29      0.023       0.89             12.20       −0.48
  Weight                                                  35.94 ± 9.69     33.75 ± 12.47    1.061     0.290       −1.89            6.27        −0.23
  BMI                                                     18.62 ± 3.03     18.66 ± 3.89     −0.63     0.950       −1.39            1.30        0.01
  Grades_Average                                          7.12 ± 1.31      7.00 ± 1.13      0.605     0.546       −0.27            0.51        −0.09
  Sciences_Grade                                          6.96 ± 1.63      7.18 ± 1.47      −0.87     0.386       −0.72            0.28        0.13
  Social sciences_Grade                                   6.73 ± 1.79      6.55 ± 1.64      0.622     0.535       −0.37            0.72        −0.10
  Lenguage_Grade                                          7.33 ± 1.69      6.98 ± 1.64      1.256     0.210       −0.19            0.88        −0.21
  Mathematic_Grade                                        7.15 ± 1.83      6.91 ± 1.66      0.87      0.386       −0.31            0.81        −0.13
  English_Grade                                           6.09 ± 2.05      6.42 ± 1.70      −1.071    0.286       −0.93            0.27        0.16
  Arts_Grade                                              7.15 ± 1.32      7.33 ± 1.18      −0.837    0.395       −0.57            0.22        0.14
  Music_Grade                                             7.01 ± 1.48      7.08 ± 1.39      −0.310    0.757       −0.53            0.39        0.05
  Visual arts_Grade                                       7.36 ± 1.39      7.04 ± 1.39      1.567     0.119       −0.08            0.72        −0.23
  Physical education_Grade                                7.71 ± 0.96      6.68 ± 0.91      6.331     0.000       0.70             1.34        −1.07
  Religion/S-C Values_Grade                               7.90 ± 1.18      7.82 ± 1.36      0.388     0.698       −0.33            0.50        −0.07
  SPAP_Average                                            3.74 ± 1.21      3.86 ± 0.94      −0.7      0.485       −0.46            0.22        0.10
  Interest and curiosity in learning new things           4.07 ± 1.70      3.81 ±1.06       1.195     0.234       −0.16            0.69        −0.15
  Works to finish the tasks you begin                     3.50 ± 1.95      3.98 ± 1.10      −2.004    0.047       −0.95            −0.00       0.25
  Stays calm and controlled when faced with a challenge   3.57 ± 1.93      3.65 ± 1.20      −0.322    0.748       −0.56            0.40        0.04
  Student cares about doing well in school                3.85 ± 1.82      3.84 ± 1.15      0.034     0.973       −0.45            0.47        −0.01
  Student does all the work required                      3.71 ± 1.88      4.02 ± 1.08      −1.348    0.180       −0.77            0.14        0.16
  PAQ-A                                                   1.06 ± 0.50      1.99 ± 0.35      −14.549   0.000       −1.05            −0.80       1.86

BMI, Body Mass Index; S-C, Social and Civic; SPAP, Subjective Perception of Academic Performance; PAQ-A: Physical Activity Questionnaire for Adolescents.

ijerph-17-03157-t003_Table 3

###### 

Anxiety and nutritional information of rural and city school students.

  Variables                                                                RSG            CSG            T        *p*-Value   95% Confidence   Cohen's D   
  ------------------------------------------------------------------------ -------------- -------------- -------- ----------- ---------------- ----------- -------
  State Anxiety                                                            26.53 ± 4.90   29.80 ± 3.23   −5.399   0.000       −4.46            −2.07       0.67
  Trait Anxiety                                                            24.17 ± 5.65   25.56 ± 4.60   −1.814   0.071       −2.90            0.12        0.25
  Do you think you have a healthy diet?                                    0.94 ± 0.23    0.85 ± 0.35    1.83     0.069       −0.00            0.17        −0.39
  Do you grab snacks between hours?                                        0.59 ± 0.49    0.44 ± 0.49    1.942    0.054       −0.00            0.29        −0.31
  Do you follow any kind of diet?                                          0.19 ± 0.39    0.16 ± 0.36    0.585    0.559       −0.08            0.15        −0.08
  Do you read food labels to know their composition?                       0.27 ± 0.45    0.27 ± 0.44    0.061    0.951       −0.13            0.13        0.00
  Do you eat slowly and while sitting?                                     0.94 ± 0.22    0.84 ± 0.35    2.018    0.045       0.00             0.19        −0.45
  How many meals do you eat a day?                                         3.67 ± 0.75    4.49 ± 0.81    −6.691   0.000       −1.06            −0.57       1.09
  How many pieces of fruit and vegetables do you eat daily?                1.66 ± 1.39    2.46 ± 1.45    −3.541   0.001       −1.23            −0.35       0.58
  How many dairy products do you eat daily?                                1.81 ± 1.36    2.67 ± 1.23    −4.353   0.000       −1.25            −0.47       0.63
  How many times a day do you eat sweets, snacks or industrial pastries?   1.31 ± 1.78    1.61 ± 0.94    −1.421   0.157       −0.70            0.11        0.17
  How many times a week do you eat meat?                                   2.32 ± 1.51    3.31 ± 1.22    −4.774   0.000       −1.39            −0.57       0.66
  How many times a week do you eat fish?                                   1.41 ± 1.56    2.50 ± 1.20    −5.16    0.000       −1.39            −0.57       0.70
  How many times a week do you eat legumes?                                1.57 ± 1.54    2.36 ± 1.11    −3.95    0.000       −1.18            −0.39       0.51
  How many times a week do you eat \"fast food"?                           0.95 ± 1.50    1.57 ± 1.10    −3.115   0.002       −1.01            −0.22       0.41
  How many soft drinks do you have per week?                               1.35 ± 1.63    1.97 ± 1.36    −2.666   0.008       −1.07            −0.16       0.38
  How many times a week do you eat "fried foods"?                          1.74 ± 1.55    2.14 ± 1.23    −1.852   0.066       −0.81            0.02        0.26
  How many glasses of water do you drink a day?                            3.85 ± 1.43    4.67 ± 1.43    −3.73    0.000       −1.25            −0.38       0.57
